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Abstract

Purpose of review—This review highlights how inborn errors of immunity (IEI) due to 

interleukin-2 receptor (IL-2R) subunit defects may result in children presenting with a wide 

variety of infectious and inflammatory presentations beyond typical X-linked severe combined 

immune deficiency (X-SCID) associated with IL-2Rγ.

Recent Findings—Newborn screening (NBS) has made diagnosis of typical SCID presenting 

with severe infections less common. Instead, infants are typically diagnosed in the first days 

of life when they appear healthy. Although earlier diagnosis has improved clinical outcomes 

for X-SCID, atypical SCID or other IEI not detected on NBS may present with more limited 

infectious presentations and/or profound immune dysregulation. Early management to prevent/

control infections and reduce inflammatory complications is important for optimal outcomes of 

definitive therapies. Hematopoietic stem cell transplant (HSCT) is curative for IL-2Rα, IL-2Rβ, 

and IL-2Rγ defects, but gene therapy may yield comparable results for X-SCID.

Summary—Defects in IL-2R subunits present with infectious and inflammatory phenotypes 

that should raise clinician’s concern for IEI. Immunophenotyping may support the suspicion for 

diagnosis, but ultimately genetic studies will confirm the diagnosis and enable family counseling. 

Management of infectious and inflammatory complications will determine the success of gene 

therapy or HSCT.
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INTRODUCTION

Over the last 50 years interleukin-2 (IL-2) has emerged as the quintessential 

immunoregulatory cytokine with dual roles in both promotion of host defense and immune 

tolerance. Human defects in IL-2 receptor subunits (IL-2Rs) have confirmed the roles of 

IL-2 and related cytokines in host defense against a variety of pathogens, as defects in these 

subunits can lead to profound immune deficiency or more selective defects in anti-microbial 

response (Figure 1). Defects in IL-2Rs can also present with severe immune dysregulation 

and autoimmunity. In this review, we will discuss how inborn errors of immunity (IEI) in the 

various IL-2Rs may present clinically with either a profound and global immune deficiency, 

or a more limited immune deficiency with immune dysregulation, with a focus on diagnosis 

and treatment strategies.

IL-2 receptor structure and expression in the immune system

The high-affinity IL-2R consists of three polypeptide chains: alpha (IL-2Rα, CD25), beta 

(IL-2Rβ, CD122), and gamma (IL-2Rγ, γc, CD132) (1, 2) (Figure 2). IL-2Rβ and IL-2Rγ 
are required for downstream signal transduction by IL-2, and when expressed in the absence 

of IL-2Rα form the intermediate-affinity IL-2R which binds to IL-2 with ~100 fold lower 

affinity than the high affinity trimeric receptor (3, 4). The various subunits are expressed 

in a wide variety of cell types in the immune system, and some serve as subunits for other 

cytokine receptors (Figure 2).

IL-2Rα only binds to IL-2 and does not serve as a subunit for other cytokine receptors 

(Figure 2A). IL-2Rα is not expressed on resting T cells but is upregulated on activated/

effector conventional T cells and constitutively expressed on regulatory T cells (Tregs), 

increasing their ability to bind and respond to IL-2 (5, 6) (Figure 2B). Although not required 

for Treg development, IL-2Rα expression is essential for Treg function (7, 8). IL-2Rα is 

also expressed on immature CD56bright NK cells that proliferate and produce cytokines 

when stimulated with IL-2 (9) (Figure 2B).

IL-2Rβ is a shared component of both the IL-2R and the IL-15R (Figure 2A). Naïve T 

cells express IL-2Rβ at low levels and cells are minimally responsive to IL-2 (Figure 2B). 

However, IL-2Rβ is upregulated on effector and memory T cell populations (6). IL-15 

regulates CD8 memory T cell and NK cell survival, proliferation, and effector functions 

indicating a critical role in protective immunity to viral infections (Figure 2) (10, 11).

IL-2Rγ is a shared component of multiple cytokine receptors (IL-2, 4, 7, 9, 15, and 21) and 

is critical for signal transduction for each of these cytokines (12) (Figure 2A). Developing, 

naïve, effector, and memory T cells require IL-2Rγ for survival, differentiation, and effector 

functions (6, 12, 13) (Figure 2B). IL-15 signaling through IL-2Rβγ is required for NK cell 

development and survival (14). In contrast, B cells are not dependent on IL-2Rγ for early 

development (in humans), but IL-4 and IL-21 signaling through IL-2Rγ is necessary for 

differentiation into antibody secreting plasmablasts and class switching (15, 16).
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IMMUNODEFICIENCY IN CLASSICAL IL-2Rγ NULL DEFECTS: “BOY IN THE BUBBLE”

IL-2Rγ deficiencies were the first human defects in IL-2 signaling described, resulting in 

a T−B+NK− severe combined immune deficiency (SCID), manifesting as a profound and 

global immune deficiency (17) (Figure 1). Its X-linked inheritance pattern led to the moniker 

of X-SCID and “boy in the bubble.” X-SCID is the most common cause of SCID in the US 

and Europe (18–20). Most patients with IL-2Rγ deficiency present with profound T and NK 

cell deficiencies while B cell function is decreased but cell numbers are largely intact (15, 

16). However, some patients have variable numbers of T, B and NK cells. In some cases, this 

may be explained by partial IL-2Rγ function or maternal engraftment of T cells, but in many 

other cases there is no clear explanation for variable cell numbers (21). Indeed, even siblings 

with identical genetic mutations may present with divergent immune phenotypes (21).

Clinical presentation of X-linked SCID: From sick kids to Guthrie cards—The 

widespread immune defects resulting from X-SCID result in patients presenting with diverse 

types of infections from i) unusual/atypical organisms, or ii) common organisms with 

recurrent and/or severe presentations. These infections, along with a family history of 

primary immune deficiency and failure to thrive, form the basis of the “10 warning signs 

of primary immune deficiency,” which are widely used but have limited sensitivity and 

specificity in the identification of patients with IEI (22, 23).

Some opportunistic infections are more suggestive of SCID because host defense against 

these infections require functional T cell immunity. Pneumocystis jirovecii (PJP) is an early 

presenting infection in patients with X-SCID, as CD4 T cells coordinate inflammatory 

responses and recruitment of effector cells necessary for clearance (24, 25). IL-17 

immunity, driven largely by Th17 CD4 T cells, but also to a lesser extent by innate 

lymphoid cells and NKT cells, is critical for host defense against fungal infections through 

recruitment of neutrophils, particularly at mucosal surfaces. Mucocutaneous candidiasis is 

a common presentation of SCID, and several cases of invasive candidiasis (pneumonia or 

meningitis) have also been described (26). Control of herpesvirus infections, particularly 

cytomegalovirus (CMV) and Epstein Barr virus (EBV), is dependent on T cell and NK cell 

activity, and therefore EBV and CMV viremia, enteritis, pneumonitis, and meningitis are 

major causes of morbidity and mortality in X-SCID patients (27).

SCID patients may also present with severe manifestations of more ordinary pediatric 

infections. Normally mundane respiratory viruses that are easily contracted in community 

or family settings, such as paramyxovirus and adenovirus, are life threatening in X-SCID 

patients (28, 29). With waning maternal immunoglobulins, SCID patients can present with 

recurrent or invasive bacterial infections such as otitis, bacteremia, or meningitis (21).

SCID diagnosis was targeted for newborn screening (NBS) given i) the high morbidity 

and mortality rate in early infancy due to infections, ii) the negative impact of pre-existing 

infections and resulting organ damage on survival post-transplant, and iii) the improved 

survival and outcome of early hematopoietic stem cell transplant (HSCT) in infants 

identified due to family history (20, 30, 31). T cell receptor (TCR) excision circles (TRECs) 

are stable circular DNA molecules produced as a byproduct of TCR rearrangement; TRECs 

can be quantitated from a blood spot using polymerase chain reaction (PCR) to indicate the 
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presence of T cells (18). NBS for SCID using TREC assays started pilot studies in 2008, and 

by 2019 it was adopted by all US states and multiple countries around the world (18). Rates 

of SCID diagnoses due to infection and/or family history steadily declined from ~90% cases 

to 10% cases by 2016, resulting in reduced pre-transplant infections and survival comparable 

to early diagnosis based on family history (19).

Despite the improvements realized by NBS, several challenges remain. Over 40% of infants 

still develop infections prior to transplant, with respiratory virus and CMV infections being 

the most common (19, 29). CMV can be shed intermittently in breast milk, therefore 

CMV transmission can occur in the brief interval between collection of NBS cards and 

confirmation of diagnosis, resulting in devastating consequences for infants with SCID (18, 

29). There is also a risk of disseminated disease from BCG vaccination that is given in the 

nursery (32). Furthermore, patients with atypical SCID (and non-SCID IEI) will be missed 

by NBS due to the incomplete absence of T cells (18, 33), resulting in later diagnosis, 

increased complications, and higher likelihood of poor outcomes.

Treatment of X-linked SCID: Life beyond the bubble—HSCT has been the treatment 

of choice since the first successful transplant was reported for X-SCID in 1968 (34). 

Pre-transplant care remains variable (29), but typically includes infection prophylaxis with 

immunoglobulin replacement and trimethoprim-sulfamethoxazole for PJP. Many centers 

also prophylax with acyclovir/ganciclovir for CMV, fluconazole for fungal infections, and 

azithromycin for atypical mycobacteria. Given the high rates of CMV even with diagnosis 

by NBS, there is growing consensus that breast feeding should be stopped at first concern 

for SCID (29). Although many infants remain hospitalized while awaiting HSCT, some 

centers may consider home stays for infants prior to transplant dependent on household 

exposures (29).

Consortiums have been formed to collect clinical data on these rare transplants, with the 

goal of identifying factors and designing protocols that may lead to improved outcomes. 

At US centers, HSCT at less that 3.5 months of age was associated with the highest 

overall survival rates (30, 31), while the European registry did not find that age at HSCT 

is associated with overall survival (20). Multiple studies have identified infection prior to 

transplant, and particularly active infection at HSCT, as being associated with survival rates 

up to 40% lower than uninfected children (19, 20, 30, 35). Matched related transplants were 

associated with the best survival in most studies, while HLA mismatched transplants were 

associated with worse outcomes (30, 35). Mismatched and even haplo-identical transplants 

can be performed with lower rates of graft-versus-host disease (GVHD) graft rejection, and 

survival if the graft is TCRαβ and/or CD19 depleted (31, 36, 37).

Over the last decade, conditioning regimens have become an increasingly recognized factor 

in determining long term immune reconstitution. Myeloablative conditioning or reduced 

intensity conditioning resulted in higher T cell counts (19, 30) and independence from 

immunoglobulin (20, 30, 36). Poor B cell reconstitution with lack of memory B cells and 

persistent humoral dysfunction may be particularly problematic in patients with X-SCID 

transplanted without conditioning as recipient B cells are unable to to respond to IL-21, 

class switch or differentiate to plasmablasts (15, 16, 38) (Figure 2). A lack of early 
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immune reconstitution as measured by low CD3+ T cell count, low naïve CD4+ naïve 

T cell numbers, or poor TCR diversity predicted a need for repeat transplant or risk of 

death (19, 20, 39), whereas, naïve CD4+ T cell count >100 predicted independence from 

immunoglobulin (20).

Although HSCT survival and immune reconstitution have improved over the last decades, 

there may be times that a suitable (matched) donor is unavailable, and even with a good 

HLA match GVHD remains a potential complication associated with decreased survival 

(19, 20, 30). Because of these ongoing concerns, X-SCID was one of the first diseases 

targeted for gene. Expression of IL-2Rγ in even a small number of cells may be sufficient 

to reconstitute the T cell compartment as it results in a survival and proliferative advantage 

that was previously observed in patients with spontaneous reversions (40–42). The first 

successful trials of gene therapy expressed IL2RG under the control of endogenous 

transcriptional elements in the long terminal repeat of the retroviral vector (43, 44). 

Although these patients had good overall survival and T cell reconstitution many of 

the patients required long term immunoglobulin replacement (45, 46). More worrisome 

however, was the development of T cell acute lymphoblastic leukemia in 30% of the patients 

due to transcriptional activation of proto-oncogenes by the vector through non-random 

integration, resulting in one patient’s death (47–50). Following efforts to develop safer 

“self-inactivating” retroviral and lentiviral vectors, X-SCID patients were treated without 

any reports of leukemogenesis; all achieved good T cell reconstitution but only a minority 

of patients achieved independence from immunoglobulin and/or had adequate vaccine 

responses despite evidence of B cell transduction (51–53).

Only one single center, retrospective study has directly compared haploidentical HSCT to 

gene therapy outcomes (42, 54). Patients treated with gene therapy demonstrated increased T 

cell reconstitution and function, however HSCT patients received anti-thymoglobulin (ATG) 

that may have delayed T cell reconstitution. Better comparisons between HSCT and gene 

therapy are needed. Future studies will continue to explore the effects of conditioning on 

immune reconstitution, including novel conditioning regimens with non-toxic monoclonal 

antibodies and the use of gene-editing technologies such as clustered regularly interspaced 

short palindromic repeats (CRISPR) (42).

IMMUNE DYSREGULATION IN IL-2R SUBUNIT DEFECTS: “IPEX-LIKE” DISORDERS

While absent IL-2Rγ function leads to severe immune deficiency, defects in IL-2Rα, 

IL-2Rβ, and some hypomorphic mutations in IL-2Rγ result in combined immune 

deficiency with immune dysregulation (55–58). Patients with IL-2Rα defects have decreased 

responsiveness to IL-2 but are still able to signal through the intermediate affinity receptor; 

and other cytokine signaling remains intact. Patients with absent expression or functional 

null IL-2Rβ defects cannot respond to IL-2/15; patients with hypomorphic variants exhibit 

dysregulated IL-2/15 signal transduction with increased baseline IL-2/15R engagement 

due to increased circulating serum IL-2/15 cytokines and hyporesponsiveness to ex vivo 
IL-2/15 stimulation (59, 60). Some IL2RG mutations (including p.Arg222Ser) (33, 61) may 

differentially affect cytokine signaling with signaling transduction least affected for IL-4 and 

most affected for IL-21 (IL-4<IL-2/IL-15<IL-7<IL-21).
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Defects in IL-2Rα and IL-2Rβ result in defective IL-2 downstream signaling, thereby 

resulting in decreased host defense functions, but also a loss of tolerance through decreased 

Treg numbers and function (Figure 1). Patients with IL-2Rα defects have decreased or 

normal Treg numbers, but they are non-functional (8, 62–64), while patients with IL-2Rβ 
defect have drastically reduced Treg numbers (59, 60). Patients with these mutations have 

variable clinical presentations with a mix of inflammatory and infectious manifestations.

Clinical presentation of CD25 deficiency, IL-2Rβ defects, and hypomorphic 
IL-2Rγ defects: From the “bubble boy” to IPEX-like disorders—Patients with 

IL-2Rα, IL-2Rβ, and a small subset of IL-2Rγ defects present with an IPEX-like syndrome. 

They present with lymphoproliferation (lymphadenopathy and hepatosplenomegaly with 

lymphocytic infiltration of tissues) with various tissue specific inflammation and 

autoimmune disease including: dermatitis, vasculitis, diarrhea/enteritis, insulin dependent 

diabetes, thyroiditis, and autoimmune blood dyscrasias (8, 55–57, 59, 60, 62, 64–68). 

Immune dysregulation and autoimmunity are more common in SCID patients with atypical 

presentations that include greater numbers of lymphocytes and typically occurs in the first 

few months of life (19, 21).

These patients may also present with a variety of bacterial, viral, and fungal infections. 

Although these may include some classic opportunistic infections such as candidiasis, no 

IL-2Rα or IL-2Rβ, deficiencies presented with PJP pneumonia, and IL-2Rγ patients with 

atypical phenotypes presented with PJP less frequently than patients with typical X-SCID 

(21, 55). IL-2Rα, IL-2Rβ, and atypical IL-2Rγ patients presented with prominent viral 

infections, including severe respiratory viral infections, but most notably CMV and other 

herpesvirus infections (21, 55, 69). Strikingly, all of the IL-2Rα or IL-2Rβ patients that 

survived the neonatal period developed herpesvirus infections, with 5/7 IL-2Rβ and 5/5 

IL-2Rβ patients developing CMV disease (8, 55, 59, 60, 62, 64–68).

The immune phenotype of these patients is quite variable (Table 1). IL-2Rα and IL-2Rβ 
deficiency may present with normal, decreased, or even increased numbers of T cells and 

other lymphocytes. T cell subset analysis demonstrated abnormal CD4:CD8 ratios and 

increased numbers of activated or memory CD4+CD45RO+ cells (8, 55, 59, 60, 63, 67). 

Atypical IL-2Rγ patients present with modestly reduced to normal T cell numbers and 

variable NK cell numbers (21, 56, 58). Consistent with chronic inflammation, many of 

IL-2Rα and IL-2Rβ deficient patients presented with elevated IgG with variable vaccine 

responses (8, 59, 60, 63, 64, 66–68). Some patients with atypical X-SCID may also present 

with dysgammaglobulinemia and elevated IgG (69).

Patients with atypical X-SCID, IL-2Rα, or IL-2Rβ patients have significant numbers of 

T cells and are therefore unlikely to be detected via NBS (18, 21, 33, 70). A high index 

of suspicion based on clinical findings is required to make the diagnosis. Immunological 

phenotypes that would indicate a defect in IL-2Rβ signaling, can be assessed at various 

reference labs (Table 1). First, these patients demonstrate increased levels of plasma IL-2 

(8, 59, 60). Second, CD8 T cells in IL-2Rβ deficient patients express low or no CD57, 

a marker of T cell exhaustion or senescence in chronic viral infections and cancers (71) 

(data not published). In patients with hypomorphic IL-2Rβ defects or CD25 deficiency, 
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a larger proportion of NK cells demonstrate a less mature CD56bright phenotype (59, 60, 

72) (Table 1). This is in contrast with IL-2Rβ expression or functional null patients where 

there is a lack of NK cells, akin the Il2rb−/− mice. This same phenomenon of CD56bright 

NK cell expansion has also been observed in multiple sclerosis patients undergoing CD25 

depletion via alemtuzumab; but not in IEI patients with signal transducers and activators 

of transcription (STAT)5b deficiency, reflecting the complexity of the IL-2/STAT5 axis in 

human NK cell development (73). Definitive diagnosis requires genetic testing.

Treatment of IL-2R defects with immune dysregulation: Righting the ship in 
a cytokine storm—Although less problematic than for the X-SCID patients, IL-2Rα, 

IL-2Rβ, and atypical IL-2Rγ deficiency patients require infectious prophylaxis. As CMV 

and other herpes virus infections were the most problematic infections for these patients, 

they should receive (val)ganciclovir prophylaxis and be monitored regularly for CMV 

infection (8, 59, 60, 66, 68). A couple of CD25 deficient patients also received antifungal 

prophylaxis, which is likely warranted given multiple IL-2Rα and β patients suffered from 

candidiasis (8, 55, 59, 63, 67, 68). Although several CD25 deficiency patients were also 

treated with prophylactic antibiotics, including for PJP, it is unclear if this is necessary given 

none of the patients were reported to have PJP infections. Immunoglobulin replacement was 

given to a couple patients but is unlikely to be necessary in all cases given most patients 

have elevated IgG levels and some have normal vaccine responses (55, 63, 66).

Given that inflammation and autoimmunity are the prominent clinical complications for 

patients with IL2RA, IL2RB, and a small subset of IL2RG mutations, immunosuppression 

must be used. The majority of cases used steroids with some improvement in inflammation, 

lymphoproliferation, and autoimmunity (8, 59, 60, 64, 66, 67). A wide variety of steroid-

sparing agents were used with mixed benefit. Four of the CD25 and IL-2Rβ deficient 

patients were treated with sirolimus to good effect, which. Sirolimus has been used 

successfully in other IEIs where lymphoproliferation and autoimmunity are prominent 

features and may have the added benefit of preserving Treg function (8, 59, 60, 64, 74–

76). Although many of these patients were treated prior to the availability of our current 

abundance of biologic agents, one IL-2Rα and one IL-2Rβ patient received rituximab (60, 

66) and one IL-2Rβ patient received infliximab (60) with clinical benefit.

An emerging therapeutic target for patients with IEIs resulting in lymphoproliferation 

and autoimmunity are the Janus Kinases (JAK) themselves. Small molecule inhibitors 

of JAKs (JAKinib) are approved to treat autoimmune, inflammatory, and hematologic 

conditions; but have also been successfully used to treat STAT1 and STAT3 gain-of-function 

and interferonopathies (77–79). Theoretically JAKinib could be used to treat any disease 

with increased JAK/STAT signaling (Figure 2). In some patients with STAT1 gain-of-

function, dramatic improvement in autoimmune manifestations were observed, but the 

overall experience has been mixed (77, 78). The first-generation inhibitors have significant 

side effects including: infections, reactivation of viruses, bone marrow suppression, 

thromboembolism, and a withdrawal syndrome; side-effects may be reduced with newer-

generation JAKinib that are more target specific (79). Although disease specific dosing has 

yet to be established for IEIs, especially in children, pediatric dosing for other indications 

has been established.
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Similar to patients with X-SCID, patients with IL-2Rα or IL-2Rβ deficiencies and 

atypical X-SCID will ultimately require HSCT. Because these patients suffer from immune 

dysregulation, they will likely require higher levels of donor chimerism; therefore, particular 

attention needs to be paid to pre-transplant conditioning and donor selection. Furthermore, 

control of hyperinflammation prior to transplant may reduce the risk of GVHD and graft 

failure (80, 81). Transplant of three IL-2Rα deficient patients following myeloablative/

cytoreductive conditioning resulted in resolution of symptoms (62, 63, 67). HSCT of five 

IL-2Rβ deficient patients have been reported, one patient died from multiorgan failure 

following graft failure and persistent inflammation and one patient died from respiratory 

failure, presumably from CMV (59, 60, 68). Transplantation of atypical X-SCID patients 

requires cytoreductive conditioning (27, 33, 56, 69), in one case the transplant had to be 

repeated after initial transplant without conditioning resulted in graft failure.

Gene therapy for IL-2Rγ deficiency has been performed as described above. In patients 

with atypical cases of X-SCID there may a diminished selective advantage to transformed 

cells reducing T cell recovery (42). Gene therapy has not been used for IL-2Rα and 

IL-2Rβ deficiencies, but presumably these patients would also be more difficult to treat 

with gene therapy as they will not have the same selective advantage as the X-SCID 

patients, and the resolution of the inflammation/autoimmunity would likely depend on 

high levels of transformed T cells after gene therapy. In addition, a recent case report 

raises the possibility that increased levels of IL2-Rα expression may result in inflammation/

autoimmunity, specifically inflammatory bowel disease (IBD), implying that gene therapy 

for IL2RA would need to achieve native levels of expression (82).

CONCLUSION

NBS has made early diagnosis of typical SCID the norm. However, many IEI, including 

other defects in IL-2Rs will not be detected on NBS, necessitating that clinicians 

maintain a high degree of suspicion for patients presenting with unusual infectious 

or inflammatory/autoimmune histories. Management of infections and inflammatory/

autoimmune complications in these patients will determine how they fare when they undergo 

HSCT or gene therapy. Further outcomes data will be useful in deciding on optimal 

treatments for these patients.
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KEY POINTS

• IL-2R subunit deficiencies may present with infectious and/or inflammatory 

complications

• Management of infectious and inflammatory/autoimmune complications can 

determine outcomes for definitive treatment with HSCT or gene therapy

• IL-2Rα deficiency and hypomorphic IL-2Rβ and IL-2Rγ defects present with 

common immunological clinical laboratory findings including i) increased 

serum IL-2, ii) increased memory T cells, and iii) increased CD56bright NK 

cells
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Figure 1. 
Illustration of the role of IL-2/2R axis in the maintenance of immune tolerance and host 

defense.
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Figure 2. IL-2R subunits are expressed differentially across multiple immune cell subsets.
The IL-2R chains are shared by multiple cytokine receptors. All the receptors signal 

through JAK1 and JAK3 to activate downstream STATs, including STAT5. Unlike the 

other cytokines shown, IL-15 primarily exists bound to the high affinity IL-15Rα. When 

IL-15/IL-15Rα arrive to the cell surface, they can stimulate IL-2Rβγc via trans-presentation. 

A. IL-2R subunits are shown, with the cell types that secrete such cytokines, and the 

cell types that express the specific cytokine receptors. B. IL-2R subunits expression 

on different lymphocyte subsets are shown. “Intermediate” denotes expression levels in 

between none/low (i.e. CD25 on naïve T cells) and highly expressed (i.e. CD25 on Tregs).
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Table 1.

Summary of immunological laboratory findings for IL-2R subunit defects that can be assessed from reference 

clinical and commercial laboratories.

Immunological Laboratory Finding IL-2Rα (CD25) IL-2Rβ (CD122) IL-2Rγ (CD132) Atypical IL-2Rγ 
(CD132)

Abnormal newborn screen (low TRECs) − − + +/−

Skewed memory T cell phenotype (CD45RO+)
1−5 + + NA +

Activated T cell phenotype (PD1hi, CD95hi)
3 + + NA +

Decreased regulatory T cells
1−5 +/− + NA +/−

Increased serum IL-2
2−4 + + − +/−

Increased total IgG/A + + − +/−

Decreased T cell proliferation to anti-CD3/28
3,5 + − NA −

Increased CD56bright NK cells
1 + + NA −

Normal NK cell killing/cytotoxic function
3,6 + + NA +

NA: Not Available, given lack of (or very low) T and NK cells in X-linked SCID due to IL-2Rγ deficiency

1.
Mayo Clinic Laboratories

2.
Associated Regional and University Pathologists, Inc. (ARUP) Laboratories

3.
Cincinnati Children’s Diagnostic Immunology Lab

4.
National Jewish Health (NJH) Immune Diagnostic Lab

5.
Medical College Wisconsin (MCW) Clinical Immune Diagnostic Lab

6.
Quest Diagnostics
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